Overexpression of microRNA-1 impairs cardiac contractile function by damaging sarcomere assembly.
The purpose of the present study was to evaluate the effects of overexpression of microRNA-1 (miR-1) on cardiac contractile function and the potential molecular mechanisms. Transgenic (Tg) mice (C57BL/6) for cardiac-specific overexpression of miR-1 driven by the α-myosin heavy chain promoter were generated and identified by real-time reverse-transcription polymerase chain reaction with left ventricular samples. We found an age-dependent decrease in the heart function in Tg mice by pressure-volume loop analysis. Histological analysis and electron microscopy displayed short sarcomeres with the loss of the clear zone and H-zone as well as myofibril fragmentation and deliquescence in Tg mice. Further studies demonstrated miR-1 post-transcriptionally down-regulated the expression of calmodulin (CaM) and cardiac myosin light chain kinase (cMLCK) proteins by targeting the 3'UTRs of MYLK3, CALM1, and CALM2 genes, leading to decreased phosphorylations of myosin light chain 2v (MLC2v) and cardiac myosin binding protein-C (cMyBP-C). Knockdown of miR-1 by locked nucleic acid-modified anti-miR-1 antisense (LNA-antimiR-1) mitigated the adverse changes of cardiac function associated with overexpression of miR-1. miR-1 induces adverse structural remodelling to impair cardiac contractile function. Targeting cMLCK and CaM likely underlies the detrimental effects of miR-1 on structural components of muscles related to the contractile machinery. Our study provides the first evidence that miRNAs cause adverse structural remodelling of the heart.